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ABSTRACT OF THE DISCLOSURE 

A water drive, center pivot irrigation system is disclosed wherein the alignment of 
the intermediate drive units is achieved by generating electricity required to control 
solenoid valves operatively connected to spinner bars mounted on the upper end of a 
spinner shaft which drive the drive wheels on the drive unit. 
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AUSTRALIA 
PATENTS ACT 1990 
COMPLETE SPECIFICATION 



NAME OF APPLICANT^): 

Valmont Industries Inc. 



ADDRESS FOR SERVICE: 

DAVES COLLISON CAVE 
Patent Attorneys 

1 Little Collins Street, Melbourne, 3000. 



INVENTION TITLE: 

An alignment control for a water drive, center pivot irrigation system 



The following statement is a full description of this invention, including the best method 
of performing it known to me/us:- 



BACKGROUND OF THE INVENTION 

1 . FIELD OF THE INVENTION 

This invention relates to a water drive center pivot irrigation system and more 
particularly to an alignment control for a water drive center pivot irrigation system. Even 
more particularly, this invention relates to an alignment control for a water drive center 
pivot irrigation system with the alignment being achieved by the generation of electricity 
which is required to control solenoid valves which form a part of the alignment control. 

2. DESCRIPTION OF THE RELATED ART 

Conventional center pivot irrigation systems generally comprise a main water 
boom supported upon a plurality of drive units or towers which propel the main water 
boom around a center pivot structure. Normally, the main water boom is comprised of a 
plurality of pipe sections which are bolted together in an end-to-end manner. A flexible 
joint is provided in the main water boom at each drive tower. Usually, the last regular 
drive tower is the master unit and is continually operated or operated on a percentage 
basis. An alignment control is provided at each of the drive towers inwardly of the last 
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regular drive unit and senses the angular relationship of the pipe sections in the flexible 
joint area. For example, as the last regular drive unit moves with respect to the drive 
tower inwardly thereof, an angular relationship is created at the joint at the unit inwardly 
of the last regular drive unit so that the drive mechanism on the drive tower is actuated 
so that it will propel the drive tower to keep up with the last regular drive unit. Each of 
the drive towers are driven or actuated in response to the alignment control at each of 
those drive towers with the alignment control being of many differing designs. 

The drive towers of a center pivot irrigation system may be of the electric drive or 
of the water drive type. In some instances, the drive towers are also propelled by 
compressed air motors. Although the electric drive towers do work quite well, sufficient 
electricity is not always available where the center pivot irrigation system is installed. In 
those cases, the drive towers are sometimes propelled by water drive mechanisms 
wherein water flowing through the main water boom is utilized to drive the drive units. 
In the water drive center pivot irrigation systems, the speed of the drive tower is varied 
by varying the amount of water to the wheel drive mechanism. Mechanical tolerance 
stack-ups. varying water pressures and water leaks lead to inconsistent alignment 
control and mechanical failures. 
SUMMARY OF THE INVENTION 

The water drive center pivot irrigation system of this invention comprises a center 
pivot structure having an elongated main water boom extending outwardly therefrom. A 
water pump is provided for supplying water under pressure to the main water boom. 
The main water boom is supported by a plurality of spaced-apart wheeled drive towers 
or towers including a last regular drive unit (LRDU) and at least one intermediate drive 
tower positioned between the center pivot structure and the LRDU. Each of the drive 
towers have drive wheels which are driven by a gearbox operatively connected thereto. 
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A rotatable spinner shaft is operatively secured to the gearbox and extends upwardly 
therefrom and has a spinner bar mounted on the upper end thereof. Rotation of the 
spinner shaft, which is caused by water under pressure being supplied to the spinner 
bar and being discharged therefrom, causes the gearbox to drive the drive wheels on 
the associated drive tower. 

A first water conduit on the LRDU fluidly connects the main water boom and the 
spinner bar thereon for supplying water thereto which, when the pump is operating, will 
rotate the spinner bar and spinner shaft due to the water being discharged from the 
water discharge outlets on the outer ends of the spinner bar. A conventional dynamo is 
operatively connected to the spinner shaft on the LRDU which produces a voltage when 
the spinner shaft is being rotated. The intermediate drive tower has a normally open 
alignment position switch thereon. A second water conduit on the intermediate drive 
tower fluidly connects the main water boom and the spinner bar on the intermediate 
drive tower to supply water to the spinner bar thereon. A second water conduit has an 
electrically operated valve imposed therein which, when open, will permit water to flow 
from the main water boom and the spinner bar associated therewith when the pump is 
being operated. The dynamo is electrically connected to the position switch on the 
intermediate drive tower and electrically operates the valve thereon whereby the 
position switch associated therewith will- close when the intermediate drive tower has 
reached a predetermined position with respect to the moving LRDU so that the valve 
will be opened to cause water to flow to the spinner bar on the intermediate drive tower 
to cause the rotation thereof thereby moving the intermediate drive tower into alignment 
with the LRDU. In most cases, there will be several intermediate drive towers with all of 
the intermediate drive towers being operated in the fashion as that described. 



In another embodiment of the invention, the dynamo is not connected to the 
spinner shaft on the LRDU. but is imposed in the main water boom so that water flowing 
through the main water boom will cause the dynamo to be rotated to generate electricity 
with the electricity being supplied to the solenoid valves on each of the intermediate 
drive towers. 

It is therefore a principal object of the invention to provide an improved water 
drive, center pivot irrigation system. 

Still another object of the invention is to provide a means for controlling the 
alignment of a multiple tower, water drive, center pivot irrigation system. 

Still another object of the invention is to provide a system of the type described 
above wherein the alignment is achieved by generating electricity through the use of 
dynamos for controlling solenoid valves operatively connected to the wheel drive 
mechanisms. 

These and other objects will be apparent to those skilled in the art. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a partial perspective view of the system of this invention; 

Figure 2 is a partial perspective view of one of the drive towers; 

Figure 3 is a schematic illustrating the fluid and electrical circuitry of the system; 

and 

Figure 4 is a schematic illustrating the fluid and electrical circuitry of an 
embodiment of the invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

The numeral 10 refers to the water drive, center pivot irrigation system of this 
invention. System 10 includes a center pivot structure 12 having a main water boom 14 
extending outwardly therefrom which is supported by a plurality of drive units or towers 



16. The last regular drive unit (LRDU) of the system is referred to by the reference 
numeral 16A. Although a single intermediate tower 16 is illustrated in Figure 1, it should 
be understood that there normally will be several intermediate towers inwardly of the 
LRDU 16A. A conventional, normally open position switch 18 is provided at each of the 
intermediate towers 16 and is associated with the conventional alignment system. 
When the unit 16 lags behind the tower outwardly thereof, the position switch 18 is 
closed to activate the drive mechanism thereon. 

The drive mechanism of this invention which is provided at LRDU 16A comprises 
a spinner shaft 20 which is rotatable about its longitudinal axis and which is supported 
on the framework of the drive unit. The lower end of the spinner shaft 20 is operatively 
connected to a gearbox 22 which in turn is operatively connected to the drive wheels 
24. Rotation of the spinner shaft 20 causes the drive wheels 24 to be driven. 

A spinner or spray bar 26 is secured to the upper end of the spinner shaft 20 and 
has discharge nozzles 28 and 30 provided at its opposite ends. When water is 
discharged from the discharge nozzles 28 and 30. the spinner shaft 20 is rotated which 
in turn causes the drive wheels 24 to be rotated. A water conduit 32 has one end 
thereof in communication with the interior of the main water boom 14 and which has its 
other end in communication with spinner bar 26. as illustrated in the drawings. When 
water is being pumped through the main water boom 14. spray bar 26 will be rotated so 
that the LRDU 16A is propelled around the center pivot structure 12. 

Intermediate tower 16 also has a spinner shaft 20. gearbox 22'. spinner bar 26". 
discharge nozzles 28' and 30' and a conduit 32'. The only difference between the 
structure on the intermediate tower 16 and the LRDU 16A is that an electrically 
operated solenoid valve 34 is imposed in the line 30'. The valve 34 and the position 
switch 18 are electrically connected to a conventional dynamo 36 which is driven by the 
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spinner shaft 20 on the LRDU 16A. As seen in Figure 3, position switch 18 is normally 
in an open position. When the position switch 18 is closed by the intermediate drive unit 
16 lagging behind the LRDU 16A. the electrical circuit to valve 34 is activated so that 
water flows therethrough to the spinner bar 26' to cause rotation of spinner shaft 20' 
which in turn causes rotation of the drive wheels 24 on the drive unit 16. Intermediate 
drive unit 16 is driven until it comes into alignment with LRDU 16A at which time the 
position switch 18 again opens so that the valve 34 closes to deactivate the rotation of 
spinner bar 26'. 

Figure 4 illustrates a modified version of the water drive, center pivot irrigation 
system of this invention. As seen in Figure 4, the dynamo 36A is not driven by the 
spinner shaft on the LRDU 16A, but is imposed in the main water boom 14. Thus, the 
only difference in the embodiment of Figure 4 from that of Figures 1-3 is the placement 
of the dynamo. The dynamo 36A is operated when water is being pumped through 
boom 14. The dynamo 36A is electrically connected to the position switches 18 on the 



»...• tower 16, as described hereinabove. 
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The invention described herein represents an improvement over the prior art 
since the mechanism is not subject to mechanical tolerance stack-up, varying water 
pressures or water leaks which would lead to inconsistent alignment control and 
mechanical failures. 

Thus it can be seen that the invention accomplishes at least all of its stated 
objectives. 
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Throughout this specification and the claims which follow, 
unless the context requires otherwise, the word "comprise", 
and variations such as "comprises" and "comprising", will be 
understood to imply the inclusion of a stated integer or step 
or group of integers or steps but not the exclusion of any 
other integer or step or group of integers or steps. 



The reference to any prior art in this specification is not, 
and should not be taken as, an acknowledgement or any form 
of suggestion that that prior art forms part of the common 
general knowledge in Australia* 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. 

A water drive, center pivot irrigation system, comprising: 
a center pivot structure; 

an elongated main water boom, having inner and outer ends, extending outwardly from 
said center pivot structure; 

a water pump for supplying water under pressure to said main water boom; 

said main water boom being supported by spaced-apart wheeled drive towers including 
a last regular drive unit (LRDU) and at least one intermediate drive tower 
positioned between said center pivot structure and said LRDU; 

each of said drive towers having drive wheels which are driven by a gearbox operatively 
connected thereto; a rotatable spinner shaft, having upper and lower ends, 
operatively secured to said gearbox whereby rotation of said spinner shaft 
causes said gearbox to drive said drive wheels on the associated drive tower; an 
elongated water spinner bar, having first and second ends, mounted on the 
upper end of said spinner shaft and having a water discharge outlet at each of its 
said first and second ends; 

a first water conduit on said LRDU fluidly connecting said main water boom and said 
water spinner bar thereon to supply water to the said spinner bar thereon which, 
when said pump is operating, will rotate said spinner bar and spinner shaft due to 
water being discharged from said water discharge outlets; 

a dynamo operatively connected to the spinner shaft on said LRDU which produces a 

voltage when the said spinner shaft is being rotated; 
said intermediate drive tower having a normally open alignment position switch thereon; 
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a second water conduit on the said intermediate drive tower fluidly connecting said main 
water boom and the spinner bar on said intermediate drive tower to supply water 
to the said spinner bar thereon; 

said second water conduit having an electrically operated valve imposed therein which, 
when open, will permit water to flow from said main water boom to the said 
spinner bar when said pump is operating; 

said dynamo being series electrically connected to said position switch on said 
intermediate drive tower and said electrically operated valve thereon whereby 
said position switch will close when said intermediate drive tower has reached a 
predetermined position with respect to the moving LRDU so that said valve will 
be opened so that water will flow to said spinner bar on said intermediate drive 
tower to cause the rotation thereof thereby moving the said intermediate drive 
tower into alignment with said LRDU. 

2. 

A water drive, center pivot irrigation system, comprising: 
a center pivot structure; 

an elongated main water boom, having inner and outer ends, extending outwardly from 

said center pivot structure; 
a water pump for supplying water under pressure to said main water boom; 
said outer end of said main water boom being supported by a plurality of spaced-apart 

wheeled drive towers including a last regular drive unit (LRDU) and at least one 

intermediate drive tower positioned between said center pivot structure and said 

LRDU; 

each of said drive towers having drive wheels which are driven by a gearbox operatively 
connected thereto; a rotatable spinner shaft, having upper and lower ends, 
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operatively secured to said gearbox whereby rotation of said spinner shaft 
causes said gearbox to drive said drive wheels on the associated drive tower; an 
elongated water spinner bar, having first and second ends, mounted on the 
upper end of said spinner shaft and having a water discharge outlet at each of its 
said first and second ends; 

a first water conduit on said LRDU fluidly connecting said main water boom and said 
water spinner bar thereon to supply water to the said spinner bar thereon which, 
when said pump is operating, will rotate said spinner bar and spinner shaft due to 
water being discharged from said water discharge outlets; 

a dynamo operatively mounted on said main water boom and being driven by the water 
flowing therethrough to produce a voltage when said pump is operating; 

said intermediate drive tower having a normally open alignment position switch thereon; 

a second water conduit on the said intermediate drive tower fluidly connecting said main 
water boom and the spinner bar on said intermediate drive tower to supply water 
to the said spinner bar thereon; 

said second water conduit having an electrically operated valve imposed therein which, 
when open, will permit water to flow from said main water boom and the said 
spinner bar when said pump is operating; 

said dynamo being series electrically connected to said position switch on said 
intermediate drive tower and said electrically operated valve thereon whereby 
said position switch will close when said intermediate drive tower has reached a 
predetermined position with respect to the moving LRDU so that said valve will 
be opened so that water will flow to said spinner bar on said intermediate drive 
tower to cause the rotation thereof thereby moving the said jntermediate drive 
tower into alignment with said LRDU. 
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3. A water drive center pivot irrigation system 
substantially as hereinbefore described with reference to 
the drawings and/ or Examples. 



4. The steps, features, compositions and compounds 
disclosed herein or referred to or indicated in the 
specification and/or claims of this application, 
individually or collectively, and any and all combinations 
of any two or more of said steps or features. 



DATED this FIFTH day of SEPTEMBER 2001 

Valmont Industries Inc. 

by DAVIES COLLI SON CAVE 

Patent Attorneys for the applicant (s) 
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